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THE  RETURN  OF  SATELLITE  AND  SPACE  SHIP 

Hwa  Pao 


“^The  problem  of  returning  a satellite  and 
space  snip  to  the  ground  is  a rather  imnorLant 
and  complex  problem  in  space  technology  at 
present . In  order  to  let  the  readers  have  a 
preliminary  understanding,  this  article  simply 
Introduces  the  principles,  methods,  and 
returning  procedures  of  the  satellite  and  space 
shi['  based  on  the  materials  published  In 
foreign  books  and  magazines.  Since  the  entii'e 
article  is  rather  long,  it  is  divided  into  two 
parts  for  publication.  ___ 


Chairman  Mao  personally  started  and  led  the  Great  Proletarian 
Cultural  Revolution  and  the  .Movement  of  Criticizing  Lin  Piao  and 
Criticizing  Confucius  wliich  pushed  the  development  of  science  and 
technology  in  our  country  by  thoroughly  ci’iticizlng  the  course  of 
Revisionism  of  Liu  Shao  Chi  and  Lin  Piao.  The  artificial  earth 
satellite  launched  on  Nov.  26,  1975  by  oui-  country  returned  to 
ground  according  to  plans  after  normal  performance.  This  is  another 
achievement  of  science  and  technology  in  our  country.  This  labels 
a new  horizon  of  scierico  and  tecnnology  in  our  country,  and  is  a 
powex’ful  blow  to  the  rightist  case  - reopening  agitation. 
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Following  the  intensification  of  the  struggle  for  seizing  the 
woi'ld's  tyi’anny  l)y  Soviet  Union  and  United  States,  their  espionage 
warfare  in  the  space  becomes  more  and  more  impetuous.  The  return- 
able plioto  i-econnaissance  satellite  is  the  main  weapon  used  in  the 
espionage  warfare  between  Soviet  Union  and  United  States.  After 
the  launching  of  the  first  artificial  satellite  in  1957,  Soviet 
revisionists  waved  the  guided  nuclear  weapon  everywhere  to  put  on 
airs  and  Insult  others  and  to  swagger  like  a conquering  hero. 
American  imperialist  authorities  are  all  in  a bustle,  trembling  with 
nervous  agitation  in  facing  the  Soviet  revlonists'  erroneous  nuclear 
threat.  A large  Increase  in  military  funds  was  appi-oprlated  in  a 
big:  hurry.  One  of  the  important  arrangements  is  to  expedite  the 
I'esearch  and  manufacture  of  the  photo  reconnaissance  satellite.  In 
three  years  from  Feb.  1959,  the  American  imperialists  launched 
consecutively  38  "Discoverer"  test  satellites,  av’  ■aginp’  two 
launchings  a month.  One  of  the  test  pruposes  is  to  test  the 
r-eturnlng  techniques  for  the  photo  i*econnaissance  satellite.  After 
twelve  consecutive  flight-test  failures- f-among  which  five  flights 
were  not  in  orbit  due  to  malfunctioning  of  the  carrier  rocket), 
"Discoverer  I3"  launched  on  Aug.  10,  i960  returned  successfully 
for  the  first  time  and  brought  back  pictures  of  the  eai’th  taken  by 
the  satellite  while  it  was  on  orbit. 

The  Soviet  revisionists  stai’ted  experiments  of  launching 
returnable  photo  reconnaissance  satellites  since  1962.  About  30 
photo  reconnaissance  satellites  were  launclied  evei’y  year  since 
1968.  From  1957  to  the  end  of  1975,  the  Soviet  revisionists  had 
380  launches  of  all  kinds  of  space  craft  (multiple  satellites 
launched  by  one  cai’rler  rocket  is  counted  as  one  launch),  among 
which  there  are  331  photo  reconnaissance  satellites.  Each  time 
that  an  Important  international  affair  takes  place,  the  activities 
of  this  kind  of  reconnaissance  satellites  increase.  Take  as  an 
example,  the  case  of  the  Mid  East  War  in  Oct.  1973,  the  Soviet 
revisionists  launched  consecutively  six  photo  reconnaissance 
satellites,  averaging  one  launching  every  three  days. 


As  foi’  Ihe  manned  space  ship,  there  Is  a space  race  betv/een 
;'oviet  Union  and  United  States  and  this  race  is  an  important  means 
to  demonstrate  their  power.  In  the  recent  years,  the  authorities 
of  the  Soviet  Union  and  United  States  racked  their  brains  and 

Invented  a new  application  Using  the  space  ships  to  make  a show 

"Hand  shaking  in  space",  to  put  a few  repairs  on  the  broken  curtain 
of  "moderation". 

It  is  obvious  that  returnable  space  craft  hold  rather  important 
positions  in  the  space  activities  between  Soviet  Union  and  United 
States.  They  are  used  as  an  important  means  of  spying  on  each 
other  for  stratlglc  intelligence  in  order  to  extend  expansionism 
and  tyranny. 

From  the  long-range  point  of  view,  the  consequence  of  the 
de  ve  lopimiiit  of  spUee  tcChiiOlOgy  is  to  put  the  discussion  of  X'e- 
utlllzatlon  of  the  carrier  rocket  and  space  craft  on  the  agenda. 

To  solve  the  problems  in  reutilization  , the  problems  of 

safe  i-eturn  and  landing  must  first  be  addressed.  Therefore,  the 
return  technique  of  space  craft  will  have  new  developments. 

THE  RETUR!JING  PROCESS 

Lauchlng  a space  ci-aft  (simply  called  craft  subsequently)  is 
axi  acceleration  process;  it  is  accelerated  by  the  carrier  rocket 
from  a steady  state  gradually  to  a speed  about  8 kilometers  per 
second.  The  i-etui'nlng  the  craft  is  then  a deceleration  process; 
from  the  orbital  speed  it  Is  gradually  decelerated  to  a dozen  of 
meters  even  several  meters  per-  second  when  the  craft  is  getting 
close  to  the  ground.  Theoretically  speaking,  for  the  returning  of 
a satellite,  a rocket  could  be  fired  in  a direction  opposite  to 
that  of  launching  to  reduce  the  speed.  The  procedure  is  the 
reverse  of  the  launching  process  along  the  launching  orbit.  But  it 
requires  a fairly  large  power  plant  and  lai’ge  amount  of  pr’opellent 
which  is  the  payload  of  the  carrier  rocket  during  launching,  thus 
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greatly  increasing  the  flight  weight  of  the  launched  satellite; 
tlierefore,  this  method  is  not  economical  nor  practical. 

The  ci’aft  enters  the  atmosphere  with  a very  high  velocity; 
th.us,  a lai’ge  di’ag  foi'ce  is  produced  on  It  due  to  the  aerodynamic 
effect.  Dui'lng  the  design  of  the  returning  portion  of  the  craft, 

11'  the  suitable  aerodynamic  configuration  is  chosen  and  the  return 
oi'blt  is  reasonably  designed,  the  speed  of  the  craft  could  be 
I’educei  rapidly  by  utilizing  the  air  drag  which  is  produced  when 
the  ci'aft  moves  in  the  atmosphere. 

Why  does  the  craft  fall  slower  and  slower  after  entered  the 
atmosphere?  This  is  due  to  the  air  drag  which  acts  upon  an  object 
that  moves  in  air.  The  air  drag  is  proportional  to  the  air 
density,  the  cross  section  of  the  object  and  the  square  of  the 

G 0 0 ci  • ? wS  S p O sd  ^ ^ H .•*'  "T*  a H i crh  w H n it",  p p.  t".  p T*  t"  Vh  c» 

atmosphere,  the  drag  coefficient  is  made  very  high  when  designing 
the  configuration  of  the  craft,  that  is  to  say  it  is  not  made 
streamlined.  TJiUs , the  air  drag  which  acts  upon  the  craft  is  very 
large  and  reaches  a maximum  of  several  time  or  a dozen  of  times  its 
own  weight,  so  the  craft  decelerates  several-fold  to  a dozen  times 
the  gravitational  acceleration.  Under  the  effect  of  the  air 
drag,  the  speed  of  the  craft  decreases  from  the  cosmic  speed  at 
the  entering  of  atrnospiiere  to  subsonic  speed  at  an  altitude  of  a 
dozen  kilometers,  that  is  about  200  meters  per  second.  Finally,  a 
parachute  which  pr-oduces  a large  drag  area  is  utilized  to  further 
i-educe  the  speed  of  the  craft  to  a safety  landing. 

By  using  this  method,  only  a retrorocket  with  some  energy  is 
needed  to  act  in  a short  period  of  time  so  that  the  craft  will 
leave  its  original  orbit  and  change  its  direction  to  tlie  atomos- 
pheric  orbit;  thien  it  does  not  use  rocket  power  to  reduce  the  speed. 
Until  now,  all  foreign  returnable  space  vehicles  use  this  method  to 
return  to  ground  without  any  exception. 
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The  so-called  retui'nable  craft  does  not  mean  that  i,iie  entlr-e 
craft  1‘eturns  to  ground.  In  oi’der  to  reduce  the  weight  of  heat 
protection  and  the  parachute  landing  system,  that  is,  to  reduce 
the  weight  of  the  entire  craft,  the  necessary  returnable  Items  and 
the  facilities  that  have  to  work  during  the  returning  process  are 
purposely  put  together  in  a capsule  which  is  called  the  reentry 
capsule,  and  items  which  need  not  be  i’eturned  to  ground , such  as 
tlie  facility  cabin  and  orbiting  module,  are  put  in  another*  capsule 
dui’lng  design.  Before  the  craft  returns  to  the  atmosphere,  it  dis- 
cards the  whole  module  that  need  not  be  returned,  and  only  the  re- 
entry capsule  passing  through  the  thick  atmosphere  returns  to 
ground  (Fig.  1).  After  the  parachute  opens,  some  craft  eject  the 
heat  protection  shield,  only  the  container  with  the  returnable 
items  lands  by  parachute.  This  container  is  called  the  recovery 
container  or  recovery  cabin. 

The  aerodynamic  configuration,  the  return  orbit,  and  the 
structural  design  of  the  returnable  cabin,  etc.,  are  mainly  deter- 
mined according  to  the  working  characteristics  and  requirements  of 
the  atmospheric  layer  reentry  process.  In  flight  dynamics,  the 
returnable  cabin  is  called  reentry  craft. 

Based  on  the  amount  of  lift  produced  by  the  returnable  cabin 
moving  in  the  atmosphere,  the  returnable  cabins  ai’e  divided  into 
two  categories,  the  ballistic-type  and  arici-af t -type  r'oentry 
vehicle.  Up  to  now,  all  foreign  returnable  craft  belong  to  the 
ballistic  reentry  vehicles;  they  go  through  roughly  the  following 
four  stages  from  circling  the  earth  orbit  to  ground  (Fig.  2). 

1.  Braking  flight  stage.  Under  the  action  of  retrorocket, 
the  vehicle  leaves  the  original  orbit  and  transfers  to  another 
transitional  orbit  that  will  let  the  vehicle  enter  the  atmospheric 
layer  (point  A in  Fig.  2). 

2.  Free-falling  stage  in  the  outer  atmospheric  layer.  After 
the  vehicle  has  left  the  original  orbit,  under  the  force  of  gravity 
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it  falls  freely  along  the  transitional  orbit.  It  starts  to  enter 
the  atmospheric  layer  at  an  altitude  of  about  100  km  (AB  section). 

3.  Reentering  the  atmospheric  layer.  The  speed  of  the 
vehicle  is  rapidly  reduced  after  entering  the  atmosphere.  At  the 
same  time  the  vehicle  is  receiving  severe  aerodynamic  heating  and 
braking  overload  (after  pa.sslng  point  B). 

A.  Landing  stage.  At  an  altitude  under  15  km,  the  speed  of 
the  vehicle  is  fui'thei*  reduced  by  a parachute  from  subsonic  to 
safe  landing  speed  (fx'-om  an  altitude  under  15  km  to  point  C). 

LEAVIh’G  OPERATING  ORBIT 

For  the  return  of  vehicle,  the  first  step  is  to  leave  the 
original  operating  nrhit.  and  to  change  to  a new  interim  orbit 
which  leads  to  entering  the  atmosphere. 

Assume  that  the  speed  of  the  vehicle  is  at  point  A on  the 
ox’blt.  The  thrust  of  the  braking  rocket  acts  for  a short  time 
along  the  direction  of  angle  6 with  the  horizon  to  obtain  a 
velocity  increment  AV  of  several  hundred  meters  per  minute;  the 
vehicle  now  flies  at  a velocity  which  is  the  compound  velocity 
of  and  AV  (Pig.  2).  In  a comparison  of  and  , not  only  the 
velocities  are  different,  but  the  direction  also  turned  a small 
angle  toward  earth  (only  several  degrees).  Thus,  the  vehicle 
entered  a new  elliptical  interim  orbit.  This  new  oi-bit  must  enter 
the  atmospheric  layer,  otherwise  the  vehicle  will  continue  to 
orbit  the  earth. 

The  vehicle  left  the  original  orbit  entei’lng  the  atmosphiei-ic 
layer  at  an  altitude  of  about  100  km.  The  angle  between  the 
vehicle's  entering  direction  and  the  horizon  at  the  point  is 
called  reentry  angle  yE.  The  reentry  angle  cannot  be  too  small; 
otherwise,  the  vehicle  may  only  touch  the  atmosphere  and  could 
not  enter.  The  reentry  angle  cannot  be  too  large,  othei’wlse  the 
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deceleration  (braking  acceleration)  of  tlie  vetilcle  in  too  lai-ge 
or  the  aerodynamic  heating  is  too  serious  due  to  the  air  drag  In 
tiie  atmosphere.  For  Instance,  the  allowable  maximum  braklrig 
accelei'ation  of  a manned  ship  should  not  exceed  wliat  an  astrona^* 
can  beai’,  that  Is  should  not  exceed  10  g (ten  times  the  gi’avlta- 
tlonal  acceleration)  ujider  normal  conditions.  Therefore,  the 
veliicle  can  only  enter  the  atmosphere  rather  horizontally  wlthiin 
a range  of  1 to  3 degrees  of  reentry  angle  and  not  any  steeper. 

At  tills  point,  tiie  fllgiit  range  of  the  vehicle  from  the  ignition 
of  the  braking  rocket  to  landing  is  more  than  A to  5 thousand 
kilometers.  For  tiie  unmanned  vehicles,  the  limit  of  the  braking 
acceleration  could  be  a little  less  rigid  and  could  reach  to  ten 
to  twenty  g,  and  tiie  I’eentry  angle  does  not  exceed  ten  degrees. 

Thus,  tiie  flight  r’ange  of  the  vehicle  is  a little  shorter,  about 
2 to  3 thousand  kilometers.  According  to  the  factors  of  the 
original  orbit  parameters  of  tiie  vehicle  tiie  range  of  allowable 
reentry  angle,  the  location  ol'  tiie  recovery  area,  the  total  impulse 
of  the  braking  rocket,  tiie  direction  of  action,  and  the  time  of 
ignition  can  be  determined,  and  have  to  be  controlled  exactly 
within  a certain  range. 

On  the  facility  cabin  of  the  vehicle  there  is  an  Installation 
that  adjusts  the  attitude,  and  it  is  called  tiie  attitude  conti-ol 
system.  The  so  called  attitude  of  the  vehicle  is  tiie  siiowlng  of 
the  positions  of  its  three  axes  whether  its  head  is  upward,  down- 
war-d,  iiorizorital  or  inclined  at  some  angle.  Before  returning,  first 
the  center  axis  of  tiie  vehicle  is  adjusted  (that  is,  the  dii'ection 
of  the  tiirust  of  the  braking  rocket)  to  the  necessary  direction 
when  the  braking  I’ocket  is  working,  then  the  reentry  cabin  separates 
from  tiie  facility  cabin,  and  the  braking  rocket  stai’t  to  function 
(Fig.  3). 

The  center  of  gravity  of  the  reentry  cabin  siiould  bo  controlled 
sti-lctly  within  a certain  range  to  guai’untee  the  stability  of  tiie 
I'eentry  cabin  wiien  it  is  moving  iri  the  atmospiiei'e , that  is  to  say, 
no  tumbling.  If  tiiere  Is  an  attitude  control  device  in  tiie  reentry 
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cabin,  then  let  the  device  guai’antee  the  attitude  during  the  retro- 
rocket  working  stage  and  the  process  of  reentering  atmosphere,  but 
If  there  Is  no  attitude  control  device  In  the  cabin,  In  order  that 
tiie  direction  ol'  the  thi-ust  remains  the  same  wiien  the  retrorocket 
works  ana  Is  not  affected  by  the  factors  of  deviated  thrust  and 
ccntei'  of  gravity.  It  Is  necessai’y  to  rotate  reentry  cabin  along 
Its  own  center  axis  wltii  a rotating  speed  of  one  to  two  turns  per 
second  before  Igniting  the  I’etroi'ocket  . This  is  called  spin 
stabilisation.  After  the  retrorocket  has  complete  Its  work,  tiie 
desplnning  function  starts,  and  tiie  reentry  cabin  loses  the  ability 
of  spin  stabilization.  Thus,  aftei'  the  reentry  cabin  enters  the 
atmosphei-e,  under  the  aerodynamic  action  the  head  will  turn  rapidly 
toward  the  front.  Whether  the  attitude  control  device  can  accu- 
rately adjust  the  attitude  of  the  veijlcle  to  the  required  direction 
at  which  the  retrorocket  stai-ts  to  work  and  maintain  this  attitude 
until  Its  work  Is  completed  is  the  key  problem  for  the  vehicle  to 
return  properly.  On  13  Aug.  1959,  during  the  return  of  the 
A-mericarj  satellite  "Discoverer  h"  after’  the  ignition  of  the  retro- 
r.cket,  it  dlsappeai’ed . In  February  next  year,  U.  S.  DOD  announced 
that  a new  ai’tlflclal  satellite  was  found  and  believed  to  be  a 
secr’et  satellite  of  some  country.  But  after  being  checked  out.  It 
wris  the  same  "D1  scovei’ei’  5"  which  dlsappear'ed  half  a year  ago 
because  a 'wi’ong  direction  ’was  set  when  the  return  attitude  was 
adjusted.  As  a I’esult  , the  i-etrorocket  became  an  acceleration 
r'oc/.et , and  {rushed  tiie  satellite  to  a higher  oi’blt.  On  15  May  I960, 
tiie  !JOOR  test  sjiaceshlp  "Sfiutnlk  4"  made  same  mistake  as  did  the 
"Discoverer  5"  • Tiier’e  ai’e  examples  like  this,  and  they  ai’e  too 
many  to  meuitlon. 

BALLIGTIC  AND  GEMIBALLISTIC  REENTRY  VEHICLE 

When  a veiilcle  is  moving  In  the  atmosphere,  there  Is  an 
aerodynamic  action  in  addition  to  the  gravitational  force  (Fig.  4). 
The  aei’odynamlc  force  wiilch  acts  upon  the  vehicle  can  be  broken 
down  Into  drag  and  lift.  Based  on  the  lift  produced  by  the  vehicle 


9 


nr 


moving  In  the  atmospher’e , the  vehicle  can  be  divided  into  two 
categories,  the  ballistic-  and  the  aircraft-type  reentry  vehiicles. 

Wiien  a ballistic  reentry  vehicle  moves  in  the  atmosphere, 
drag  is  produced  on  it,  but  not  any  lift;  that  is,  the  lift  to 
di‘ag  ratio  is  equal  to  zei-o.  For  example,  the  reentry  cabin  of 
the  USSR  "Vostok"  or  "Voskhod"  is  a ball  with  a diameter  of  2.3 
meters.  The  profile  of  the  American  "Mercury"  looks  like  a cone 
(Fig.  5).  Once  the  vehicle  has  left  the  original  oi’blt,  it  returns 
to  ground  along  a certain  trajectoi-y  without  control,  moves 
simllai'iy  as  the  warhead  of  ballistic  guided  missile,  and  is  a 
so-called  ballistic  I'eentry  vetilcle. 

Due  to  the  lack  of  lift,  the  aerodynamic  profile  of  the 
vehicle  is  rather  simple,  and  the  time  dui'ing  which  it  passes 
thi'ough  the  atmosphere  is  rather  short,  generally  not  more  than 
^00  seconds;  therefore,  the  total  quantity  of  heat  from  the  aero- 
dynamic heating  is  relatively  small  and  the  structure  of  the  heat 
protection  is  I’ather  simple.  Therefore,  the  ballistic  reentry 
vehicle  is  one  of  the  simplest  of  the  returnable  vehicles, 
technically  simple  to  put  to  practice. 

The  main  drawback  of  this  type  of  vehicle  is  that  there  is 
no  control  over  its  movement  in  the  atmosphere.  Whether  the 
vehicle  can  land  at  a predetermined  recovery  area  or  not  depends 
on  the  working  attitude  and  total  Impulse  of  the  retrorocket  of 
the  vehicle.  Once  the  work  of  the  retrorocket  is  finished,  the 
vehicle  will  return  to  the  ground  along  a certain  trajectory.  The 
landing  position  is  also  correspondingly  determined.  If  there  is 
any  deviation  during  the  operation  of  the  retrorocket,  there  is  no 
way  to  adjust  it  during  the  decendlng  process. 

On  May  2^ , I960,  the  second  American  manned  orbital  fliglit  by 
a "Mercury"  spaceship  had  a malfunction  in  the  automatic-controlled 
attitude  control  system  before  returning.  The  astronaut  Immediately 
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changed  lo  manual  contr-ol.  The  Ignlllon  time  of  the  retrorocket 
waa  at  ill  three  aeconds  late,  the  drift  angle  of  the  apaceahlp 
waa  drifted  to  thie  i'lght  about  27  degrees,  and  the  total  impulae 
of  the  ittrorocket  waa  3%  lesa  than  noi-mal.  by  theae  few  eornbined 
factors  tiie  spaceahlj;  landed  far  beyond  the  predetermined  decending 
[lolnt  by  480  km,  which  v/as  very  dangerous  thing.  It  is  obvious 
that  lack  of  conti’ol  ol'  the  reentry  process  is  really  a serious 
defect  of  the  ballistic  reentry  vehicle. 

Its  other  defect  is  that  the  braking  overload  during  the 
reentry  la  I'ather  large.  Even  though  the  reentry  angle  of  the 
manned  spaceship  is  limited  to  a very  small  angle,  the  maximum 
ovex'laod  still  could  reach  to  8 to  10  g.  Thus  the  astronaut  feels 
a very  high  pressure  dui'lng  the  reentry  at  such  lai’ge  braking 
ovei-loaJs . 

in  order  to  compensate  for  the  above-mentioned  defect  of 
ballistic  reentry,  the  easier  method  is  to  control  the  lift.  When 
installing  the  r-eturning  cablr  , the  position  of  the  center  of 
gx-avity  is  arranged  a small  distance  fi-oin  the  central  axis.  Thus, 
the  returning  cabin  (besides  the  ball  shape)  will  produce  an  angle 
of  attack,  called  trim  angle,  which  produces  a certain  lift 
correspond Irigly . Of  course,  this  lift  is  limited,  not  moi-e  than 
half  of  the  drag.  If  the  retui'nlng  cabin  is  rotated  by  an  angle  ()) 
along  its  own  central  axis,  the  lift  f)r-oduced  due  to  the  trim  angle 
can  be  broken  down  into  vertical  componexit  (upward  foi’ce)  and 
horizontal  component  (sldewara  force).  In  the  reentry  process,  the 
I’otating  angle  is  contr-olled  by  a certain  logical  sequence,  the 
vei'tical  and  hor-lzontal  components  of  t iio  lift  which  control  the 
ox't'it  of  the  reentry  cabin  in  the  atmosphere  and  control  the 
decending  point  of  the  vehicle  within  a cei’tain  range  vax’y.  On  the 
basis  of  this  type  of  ballistic  reonti-y  veiilcle,  the  limited  con- 
trollable lift  Is  called  semlballlst Ic  lift  — a ballistic  reentry 
vehicle.  This  tyjje  of  controlled  lift  technique  was  used  on  the 
"Apollo"  and  "3oyuz"  spacesiilps  which  were  used  In  the  Soviet  Union 
and  United  States  Joint  show  "space  handshake." 

11 


r 


r 


i rob about  tho  aero'iynairi.lc  heating;  and  heat  prevention 
.■‘ruoiure  oi  the  satellite  anJ  npacenhip  at  reentry,  iandlnr,  a.nu 
the  aii’ei'a:’’ -type  reeiitry  vehicle  siiall  be  contlnue-l  in  tiie  ne*xt 
issue . 


Fig;.  1.  /ui  eai'liest  foreign  model 
ol'  the  reentry  cabin.  1 - Hetro- 
rocket  ; 2 - Thi’u."t  cone;  3 - bpi.'i- 
up  rocket  arid  de.spln  nozzle;  - 
Parachute  and  chaff  cabin;  5 - 
Pai'aciiUte  cabin  cover;  6 - I.nsti'  - 
merit  casing;  7 - bea  water  dye; 
Ablative  siiield;  9 - Recovei’y 
capsule;  10  - Cooler;  II  - Explosive 
bolt  . 


Fig.  2.  Diagr-am  of  reentry  orbit, 
i - Original  orbit;  2 - Atmosphere; 

3 - Eai'th;  ^ - Interim  orbit; 

Point  A:  Heti’orocket  functioning; 
Point  B ; Reentering  the  atmosphere; 
Point  C;  Landing. 
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Fig.  3.  Diagram  of  the  r-eenlry  cabin  leaving 
orlilt  (condition  of  self-spinning  stabilization). 
1 - iiovlng  in  tiie  oi-bit  ; 2 - Ad, Rusting  retui'ning 
attitude;  3 - Separation  of  reentry  cabin  and 
facility  cabin;  4 - Self-spinning;  b - Ignition 
of  retrorocket ; 6 - Despin;  7 - Returning  cabin 
decendlng  along  interim  orbit;  8 - Facility  cabin 
moves  in  the  orbit  continuously;  a)  Oi-iglnal 
orbit;  b)  Interim  orbit. 


Fig.  4.  Forces  act  on  the 
vehicle.  1 - Drag;  2 - 
Inei’tla  centrifugal  foi-ce; 

3 - Lift;  4 - Velocity;  5 - 
Gravity . 


Fig.  5.  Model  of  "Mercury"  sf)aceshlp  in  supei'- 
sonic  alrsti-eam  (wind  tunnel  test). 
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